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(54) HIGH STRENGTH BOLT WHICH EXCELS IN DELAYED FRACTURE RESISTANCE ^ CHARACTERISTIC 

(57)Abstract: 



PURPOSE: To provide a high strength bolt which has the strength of not less 
than a specific value and at the same time excels in a delayed fracture 
resistance characteristic. 

CONSTITUTION: This high strength bolt has the tensile strength of not less 
than 1300N/m2 and excels in a delayed fracture resistance characteristic 
and has an asymmetrical thread form in which the left and right flanks of a 
thread are different, and the flank angle of a pressure side flank surface 2a is 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the bolt which has the unsymmetrical screw-thread configuration from which the right-and-left flank of the 
screw thread differs, the flank angle of a pressure-flank side is 40-60 degrees, and tensile strength is 2 1300Ns/mm. High 
strength bolt excellent in the delayed fracture-proof property characterized by being above. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



I ™ d t CUme ^ tr l anS,ated by ^mputer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

swwl THiS inVen i i0 r ^ o He High Strength bo,t f ° r fri ^ion joints used for construction and the various 

structures ,n the eng. neermg- works field, and is 2 1300Ns/mm. It is related with the high strength bolt excellent in the 
delayed fracture-proof property of having the above tensile strength 
[0002] 

Sc S ?Se^l^ P ^^ 0 N Or / a ^ f 101 ^ 0 ^ most| y usa d *» a bridge, a building, an automobile, a machine. 

J&mos St? A? i^' ^ * eXOeedS ' SmCe * Wi " beCome easy to produce de,a V ed fra oture. by JIS-B1 186 and 
rnnn?i £ ' aSS a " d the 129tn class are as maximum reinforcement, respectively 

[0003] However in every field, the needs of high-intensity-izing are strong, and an improvement of the delayed fracture- 

H^lST? a t f f ! ngt ul* I s d6Sired 8tr ° ng,y - General| y » ^ known that the delayed fracture-proof property of 
delayed fracture of a h.gh strength bolt will improve by ****ing in the usual triangular thread, setting R of a trough and 
making a comb and a stress concentration factor small from generating from the **** trough which stress concentration 
tends to produce ,n many cases. Moreover, the radii and ************ of an e ,|i pse with a m ^ 0f . axjs „ , t h h ft 
or.entat.ons of a bolt are indicated by JP.4-29607.A in the **** trough configuration 
[0004] 

£S5ISSSi?. 8 ^ir d ^ t '? e ' nvention] How , ever - *• fa " <* the da 'ayed fracture susceptibility accompanying high- 
intens.ty-.zng of a bolt cannot be compensated only with reducing a stress-concentration factor by modification of root R in 
J™ 8 . »' triangu,ar thread - but i* is 2 1 300Ns/mm. Above, delayed fracture will be produced 

™ ?SmrT r * alth0Ugh • ? *°!i t . he 8trength b0lt indi0ated by JP.4-29607.A. stress concentration is mitigated further, 
no example of an expenment of delayed fracture-proof property ****** is shown, but it is 2 1 300Ns/mm. By the above 
reinforcement, when it is actually used, delayed fracture may be started 

SintinTh-ni? Vi 7 f 0f * his situat L on ' and ^is invention is 2 1300Ns/mm. It aims at offering the high strength bolt 
[0007] dela V ed fracture-proof property, having the above reinforcement 

[Means for Solving the Problem] this invention persons are 2 1300IMs/mm, as a result of ****ing with the delayed fracture- 

Sat a P dTvedfrl a , ^ "T* ** *" ZT*"* "holehearted.y a bout relation with", configurat on ft founo out 

that a delayed fracture-proof property could be sharply improved by considering as the screw-thread configuration 
asymmetry of a bolt in the above high intensity. oonngurauon 

on^ch^nowU^r" 4 '^^ t* ^ ^ T ""^"^rical screw-thread configuration from which it is made based 
on such knowledge, and the right-and-left flank of the screw thread differs, the flank angle of a pressure-flank side is 40-60 

[0009] 

invTn^ ^^ i' 8 dr r' ng Sh ° Win , S V PiCa " y the screw -thread configuration of the high strength bolt concerning this 
ZeadTnJ * ref r anCe ? ark / l a and 1b are kurtosis crests . and - fcr a clearance-flank side and 3. the bottom of 
^ 1"" a,Pha ° f l he J" 0 " de a " g 'f ? f * he SCrew ^ad a " d a 'Pha 1 are [ 2a / a pressure-flank side and 2b / the flanT 
" g a ° f a Pressure-flank side and alpha 2 ] the flank angles of a clearance-flank side. 

E h t*S in . thiS f ra 7" & f 10 bigh Stren ft h bolt of this invention has the unsymmetrical screw-thread configuration 

2b dif? r and fll £ ?* I H 1 sida 2a and »• magnitude of flank-angle 2alpha of clearance-flank side 

2b differ, and the flank angle by the side of a pressure is 40-60 degrees 

2H If I h n,r! aSOn f °/ TrT«n g J n invent i° n ' and makin « a configuration unsymmetrical. and making the flank angle by the 
addedV, ?h . 6 T ° degr6eS 18 88 f0 " 0WS - Th8t iSl alth0Ugh a Pressure-flank side is a part in which direct load is 
£t £ f 3 S ." spension J° ,n - a dala V ad fracture-proof property improves, so that the flank angle of this field is 

large. Therefore it considers as the unsymmetrical screw-thread configuration where a pressure side flank angle is large In 

^ZT S 'T e th r T ° m , iSSi r W3S Pr ° dUCed 3t the time ° f 3 Join when a Selayed fracture-proo 'property his 

the inadequate include angle of a pressure side flank angle and it exceeded 60 degrees at less than 40 degrees the 

n£!'SJ d \* * ang ' e bV 4,16 Side ° f 8 PreSSUre WaS specified in the range of 40-60 degrees 
SliL fr?' 8 ,nvent, ° n> since the magnitude of the flank angle alpha 2 of a clearance-flank side does not influence to a 
delayed fracture-proof property, especially the magnitude has not been specified, but in order to prevent crookedness and 
n* omission of the screw thread, it is desirable to make the flank angle of a clearance-flank side into 1O-20 • degree and to 
make the .nclude angle alpha of the screw thread into 50-70 degrees. aegrees. and to 
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[0013] Although drawing 2 show^fcconventional bolt with the **** configuration' 

symmetry alpha 1. i.e.. a pressure^Be flank angle and the clearance-flank angle alpha 2 ] in this case in the ra n«^f «?n 7n 
degrees of alpha, the pressure side flank angle alpha 1 is not made as for it to 35 degrees it the ma'mum LTa^ayeS 
frarture-proof property is [ whenever / desirable angle-of-thread ] inadequate [ drawing 2 ]. V 

[Example] Hereafter the example of this invention is explained. The presentation of the sample offering steel in this examole 
,s shown ,n Table . In Table 1 . 1 is the steel specified to JIS-SCM435. and II is the delayed fracture-pfoof property 
ra!7Z D ? 8 f wh,ch ;« d " c ^ P '-J « added nickel and Ti. Using such sample offering steel, it rolls ouftothe round 

vS£5Z In htT H ♦ 0 4 ° f M22 oT h C0 ' d f ° rging aft8r amealin& and is tensile 1430Ns/mm at 2 and 0 

13B0Ns/mm in I by hardening tempering 2 It carried out. 

L°d^rrnH^? ad CO r fi «V rati ° n f a bo \ the detail dimension was shown in Table 2 using unsymmetrical **** shown 
l£2Si h!li r gU J r K ead Sh ^ n dj ™^ • In th6Se drawingS ' referonce 1«. lb. and 2a. 2b. 3. and 

St 3 :? rjss ~d fzzr.nr in r1 and r2, the radius of curvature of bottom ° f thread and h sh ™ the 

[0016] 
[Table 1] 



N°> 




Si 


Mn 


P 


S 


Cr 


Mo 


Ni 


Ti 


I 


0.36 


0.23 


0.67 


0.019 


0.015 


1.1 


0.18 






IL 


0.38 


0.27 


0.75 


0.004 


0.008 


0.5 


0.22 


0.59 


0.04 



[0017] 
[Table 2] 



No. 


nm 


fc: 

p (mm} 


H (mm) 








r 1 (mm) 


r 2 (mm) 




«Z{' ) 


A 


mm* 


2.5 


2.165 


.1.083 


0.433 


45 


15 




B 




2.5 


2.165 


0.722 


0.280 


45 


15 


C 


♦ 


3.0 


2.598 


1.732 


0.667 


55 


10 


0 


♦ 


2.5 


2.1 65 


0.619 


0.502 


35 


25 


tttm 


E 




2.5 


2.165 


0.361 




30 


30 


F 




2.5.. 


2.165 


0.722 




30 


30 



[0018] The 
bound tight 
repeat was 
Table 3. 
[0019] 
[Table 3] 



delayed fracture trial was performed to the bolt with which such **** was formed. In the delayed fracture trial it 
each ten bolts at a time w.th the nut turn-of-nut tightening method to the steel plate, the dryness-and-moisture 
examined for six months with brine 3.5%. and the existence of fracture was investigated. The result is shown in 



No. 


m 


(N/mm2) 








1 






I A 


0 




2 






B 


0 




3 


r 


1360 


C 


0 


4 






D 


7 




5 






E j 


10 




6 






F 


8 


7 






A 


o 




8 






B 


0 




9 


ii 


1430 


C 


0 


10 






D 


9 




11 






E 


10 


ifcttffl 


12 






F 


10 



Stir n £ i n °u b0lt , S ?u A ' B L a . d ° WNch haV ° the sc «- ew -thread configuration of this invention produced 
tS^S^J^i^Jrf' 8 ° Ugh °l had uns * mmetrical ^raw-thread configuration, since the pressure side 
a " k jS"' S ™"' d *J*l« d f ? c * ure P™ d »ced. Moreover. E is the conventional triangular thread and delayed fracture 

hchTCjraM^M Tk* f * th J. radiuS ° f circle of 8 root E in the conventional triangular thread, delayed 

fracture arose too. Therefore, even .f ,t provides such a means, it is 2 1 300Ns/mm. It was checked by the above 
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reinforcement that delayed fra<^^Bcannot be prevented. 

[0021] As mentioned above. 130Wmm2 which were excellent in the delayed fracture-proof property with SCM435 steel 
which is steel conventionally by considering as the **** configuration specified by this invention The high strength bolt of 
I* A^u J^-'Vl 2 14 ° 0Ns/mm with dela y* d fracture-proof property improvement steel. It was checked that the 
high strength bolt which has the reinforcement more than class and was excellent in the delayed fracture-proof property can 
be obtained. 
[0022] 

[Effect of the Invention] According to [ as explained above ] this invention, it is 2 1300Ns/mm. The high strength bolt 
excellent in the delayed fracture-proof property can be obtained having the above reinforcement, and it has a very big 
meaning on industry. 



[Translation done.] 
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(54) [ft9J0«ft] iffiinSWfcttKffinfciS^JUh 






(57) (ID] (^lEW) 







imm 1 3 0 0N/mm l Bk±VlMt*1tVtLtfi£m- 

imm mwkmtfii 3 0 on /mm 2 &>±-?$>2>mm 




-195- 



1 

Iffiyftm i ] tet\h<Dtt7 : 7>i7&mfjLZ>#MVfi<D 

yy>?fi&4 0-60° -e$>9, 3I363S&7»U 300 
N/mm 2 ^T^^^ii^^^T^Watl^a^tt 

[0 0 0 1] 

1 3 0 0 N/mm 2 &±<Dmmtm*#? £Wan®8l 
[0 0 0 2] 

[«*(Dt£ffi] fiS^T^^M^:, Msg, jg&«K sift*, 
«*»K#<te/l)3nT^*#, 5l3SaHS#l 2 5 ON 
/mm 2 *jBA^tiin*«^i;^-r<S:Sr 
5, J1S»B1186«, J I S • B 1 0 5 1 X\*> 

tnfnFiom 12. 9«*«±Ho!MEi:afta 

[0 0 0 3] LjO>U £O#»»c;feViTfcK3lflMt(0r: 

****** < r* "c tic j: o»«n*«»tt*tw±r 

*C£#HHfl9k:«&nTV>*. £fc % 1$BB¥4-2 9 
[0 0 0 4] 

§tt<D{£T£$ 1 3 0 0N/mm J ^ 

[0 0 0 5] »BB¥4- 2 9 6 0 7-Jf4J«^MS 

1 3 0 0 N/mm 2 a±©«lfl|-Ctt*IRK«fflUfc»^ 

[0 0 0 6] *56M», frfr*9mtzm&Tt£2tl1th 
ra^T, 1 3 0 ON/mm 2 fiLh<B»8Eft«Lfc#* 

[0 0 0 7] 

WftSfafctt*, 1 3 0 0N/mm 2 SUtORMBEKfc 

#tt&*«H::|6j±-r* £ &#fT#* £ t £ JLHJ Lit. 
[0 0 0 8] **WttC©ct5tt»*K*^TttSn 



(2 > 1$i?8- 1 7 7 8 3 1 

077>2M&4 0-6 0° T£>0* 9I3R»«^1 3 0 
ON/mm 2 «±T**Cift»«£T*»an«*» 

[0 0 0 9] 

S«i:^tiT^5. B1£*5^T, #JRfflrei a, 1 
b»ii*«DLlre*?>, 2 a»4EE*«7^>^ffi, 2bte 

ttffi*«7^>^iB07 7>^fli, a2tt»tfi75> 

[0 0 10] C©EIK:^r«k5t;:, *5filSOii5*3p^h 

4 0-6 0° 

[0 0 11] *»9Bfc*ViTtti;»«*#*Hl!tL^ 
JE£#J<D:7^>^£|£4 0 — 6 0° ch^2>SEim£JrFa> 

a? ions. -rut)?>, EEJ3«i7 5>t?m\*tf)Vbat& 
»ih»«n»tt^rt±t5. tot, 

<&*^£* ]£t}M7 7>?ft<D&mW4 0° 5fcJ|«TliW 
an*«1»tt*t5F-H>-C*D, 6 0° 

tf>*€f££4 0-6 0° ©•BHfc*ftb/t(OT?»*. 
[0 0 12] *»HJtC*5ViT, m&m7?>9ffi(D7y 

>^l<077>^$i o^2o Q *at;uj<£>&ffi 

[0 0 13] H2tt*ai;»JR**2c*»«, -rft*3-6JE* 
«:75>*Aa 1 tW&m7?>9na2 0>iz&£tfim 

*LVJ*aUlljftaaO*aH5 0-7 0* K&UT, ffi* 
40 [0 0 14] 

v>t i b J i s • scm4 3 s\zMfez nrcm~e$>r). 

»«»tt3fi:*»!T»ap cn6©«ttlB*ffl^T, 2 2 
mmd)(DA»l:ESL, ttttftlClftlllRil: J: 0 M 2 2 

I X 1 3 6 0 N/mm 2 , IIT 1 4 3 0 N/mm 2 t L 

5(7 [0 0 15] sS;Uh©tai;#ttiLTtt, iai{-5K-r^ 
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a, lb, 2a, 2b. 3, attffi»Lfc«0-e»D. 



CO 0 1 6] 
[3U] 



[0 0 17] 



No. 


C 


Si 


Mn 
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Cr 


Mo 


Ni 


Ti 


I 


0.36 


0.23 


0.67 


0.019 


0.015 


1.1 


0.18 






1L 


0.38 


0.27 


0.75 


0.004 


0.008 


0.5 


0.22 


0.59 


0.04 



No. 




p (mm) 


H (mm) 








r 1 (mm) 


i 2 (mm) 


a1 C ) 


) 


A 




2.5 


2.165 


t.083 


0.433 


45 


15 




B 




2.5 


2.165 


0.722 


0.280 


45 


15 


C 




3.0 


2.598 


1.732 


0.667 


55 


10 


D 




2.5 


2.165 


0.619 


0.502 


35 


25 




E 




2.5 


2.165 


0,361 




30 


30 


F 




2.5 


2.165 


0.722 




30 


30 



tools] za&?tsitoct>wi&t<i\ftX)i'bizttv *mm^n^ft. *<Di&mzm3izm-r. 
1 o^r-^mmzi-y bmmfimzrmm-f* 3. 5% [^3] 



No. 


nil 


5IHtt« 












(N/mm2) 




(«»*«) 


1 
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0 




2 
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0 




3 




1360 
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4 
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7 




5 
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10 




6 






F 


L 6 


7 






A 


0 '• 




8 






B 


0 




9 


11 


1430 
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0 


10 






0 


9 




11 






E 


10 




12 






F 


10 



[0 0 2 0] S3IC^TJ;^IC, 

tCft. «^T, £0J:5fc#«*»i;Tt>, 1300 
N/mm 2 a±0!lfllTttain«««K?il:W»ftV^4: 

[0 0 2 1] &±<D±?\Z, *«WT«ftT*tai;»tt 

(htsc^t^o, t**sq-e$>^>scM4 3 5flr<bw 

iinKai^ftlCffin^: 1 3 0 0 N/mm 2 j»cDK^^;U 50 



bfiWZtl* WSnMWttBkMI-Ctt 1 4 0 0N/m 
[0 0 2 2] 

1 3 0 0N/mm 2 «±<D3Sff £*Lttftt&Kiintt* 

[Eli] *»98^«5«s*#;phjcaffl3n*#*f*ta 
t®2] a*ow*#;pncj|»4ti*=#Mai;flDfcii; 
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JfcftfB^ftfflKfttf)!*!— TS l#2^B* 
«Bf«c5££*tl*l 



<72)»?Mf a* 

^cK^KTUffi^trKi^*— TS 4#16# 
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